To assess the levels of sympathy expressed toward various persons living with HIV/AIDS (PLWHA) associated with different target groups and to identify the factors associated with sympathy expressed toward various types of PLWHA. Data were collected from 832 HIV-negative female residents of public housing in Ponce, Puerto Rico. Less sympathy was expressed toward drug-using PLWHA when compared to normative contracted cases of HIV/AIDS. They also expressed less sympathy for drugusing PLWHA when compared to non-normative cases of HIV/AIDS. There was no difference in the level of sympathy expressed toward normative compared to non-normative cases of HIV/AIDS. Those respondents who reported knowing a friend or family member living with HIV/AIDS, those who reported being very spiritual, and those with post-high-school education, were more likely to express sympathy toward PLWHA. Findings of these analyses were not consistent with previous research with respect to varying level of negative attitudes toward PLWHA. The findings are important because they shed light on the varying negative attitudes towards PLWHA. As such, messages and interventions must be cognizant of the cultural contexts in which PLWHA live when developing anti-HIV stigma programs and not just the at-risk groups with which the PLWHA are associated.
INTRODUCTION
Previous research has revealed that the degree of acceptance or sympathy toward a particular person living with HIV/AIDS (PLWHA) depends on how he/she contracted the disease (Cao et al., 2006) . HIV-related attitudes may therefore, be 'layered' in that they may be attributed both to the particular features of the disease and other non-HIV components. The research examining layered stigma toward PLWHA has been mostly conducted with health care and social service providers and university students with only a few being conducted with members of the general population.
HIV in the Caribbean
The Caribbean region is the second most affected region E-mail: lnorman@psm.edu, Tel: 787-840-2575. Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License that stigma is an area of HIV work that needs focus in the Caribbean (Department for International Development, 2011) .
HIV in Puerto Rico
Puerto Rico has one of the highest prevalence and incidence rates of newly diagnosed cases of HIV and AIDS as well as the total number of cases that have been diagnosed since the beginning of the epidemic. As of April 2015, there was an estimated 9965 persons diagnosed with HIV living and 36,939 cases of AIDS diagnosed and living (PR Department of Health, 2015) . This represents and incidence rate of 267.46 cases of HIV per 100,000 population and 992.09 cases of AIDS per 100,000 population. This ranks Puerto Rico, among the 50 U.S. states and six dependent territories number nine in HIV incidence compared to number two among AIDS incidence rates among the same areas (CDC, 2015) .
When the total number of diagnosed cases, including deaths are figured into the incidence rates, the rates increase to 305.41 cases of diagnosed HIV per 100,000 persons and 1666.55 cases of diagnosed AIDS per 100,000 persons, resulting in a ranking of number six among HIV incidence rates of HIV and number one ranking of diagnosed AIDS cases incidence rates (CDC, 2015; PR Department of Health, 2015) . This also converts to an HIV prevalence rate of 0.27% of living HIV diagnosed cases and 0.30% of all diagnosed HIV cases, including deaths. With respect to prevalence of AIDS, 0.99% of diagnosed AIDS cases among those still living and a prevalence rate of 1.67% of those who have been diagnosed with AIDS and may or may not be surviving (PR Department of Health, 2015) . Overall, the prevalence of HIV/AIDS among those diagnosed and still living is 1.25 and 1.97% of those diagnosed who may or may not be still surviving (PR Department of Health, 2015) . When compared to the other 50 states and five dependent territories, one can see that HIV/AIDS is a severe problem for the Puerto Rican population.
Importance and consequences of stigma toward PLWHA in Puerto Rico
As the number of cases of HIV and AIDS has continued to increase, making it in the top 10 with respect to both prevalence and incidence, attitudes toward members of this ever-growing population remain a critical public health concern. Stigma remains one of the most challenging barriers to maintaining a healthy quality of life for PLWHA. Stigma affects mental health by increasing depression and anxiety and lowering self-esteem. It affects social health by increasing social isolation. And lastly, it affects physical health by decreasing adherence to HIV treatment or even seeking HIV treatment (VarasDiaz et al., 2013) . While Puerto Ricans are protected by the American with Disabilities Act, this is the only antistigma policy in place to protect the rights of PLWHA (ADA, 2015) . This gives federal civil rights protections to individuals with disabilities similar to those provided to individuals on the bases of race, color, sex, national origin, age, and religion. Persons with HIV disease, either symptomatic or asymptomatic, have physical impairments that substantially limit one or more major life activities and thus are protected by the ADA.
Persons who are discriminated against because they are regarded as being HIV positive, are also protected, even if they are not infected (ADA, 2015) . However, although state and federal laws prohibit much of this discrimination against people with HIV, the ability to enforce those rights usually depends on access to free legal services, which are increasingly limited and not available at all in roughly half of the states in the U.S, or in Puerto Rico. Thus, the potential negative consequences of HIV testing at a particular time or location might inform an individual's decision of whether or when to get tested for HIV. As such, persons who are HIV-infected may not seek treatment for fear of discriminatory attitudes or actions by public health care professionals as well as other members of the PLWHA's social circle. Furthermore, employers may not hire a person whom they believe is HIV-positive because the probability of being brought up on criminal/civil charges is slim to none in Puerto Rico. One positive note is that there are no criminal statutes against PLWHA in Puerto Rico, as compared to a number of U.S. states (The Center of HIV Law and Policy, 2014) .
Previous research examining HIV-related stigma toward PLWHA globally
Among the few studies that have examined attitudes toward PLWHA among members of the general population, most have found similar results. For example, a study of a large population in the USA revealed a complex pattern of results, according to the demographics of the respondents. However, the general finding was as expected with more negative attitudes toward PLWHA who were gay men than those who were heterosexual (Herek and Capitanio, 1999) . A more recent study of the general population of China examined the levels of discriminatory attitudes toward PLWHA and factors associated with such attitudes. Results indicated that the vast majority of respondents (94.7%) reported at least one negative attitude toward PLWHA. A minority of the respondents reported that the majority of PLWHA are promiscuous (43.7%). An even smaller percentage reported that PLWHA deserved sympathy (13.9%). Factors associated with negative attitudes toward PLWHA included age, with younger people expressing less negative attitudes. Also, those respondents with higher education were less likely to express negative attitudes toward PLWHA. Lastly, persons reporting being single were less likely to express negative attitudes compared to those who were married or in another marital category (such as divorced, separated, or widowed) (Lau and Tsui, 2005) . However, no measures of stigma toward HIV-risk related groups were presented.
In a study of the general population of India, 1076 participants were recruited from a variety of health care organizations. The vast majority of respondents (82.3%) reported that those who get HIV through sex or drug users have got what they deserved. A slight majority (69.1%) reported that female sex workers are mainly responsible for the spread of HIV/AIDS (Ekstrand et al., 2012) . Stigma and discrimination toward key affected populations in the Caribbean constitute a strong concern. As such, an exploratory study was conducted among health-care workers and staff of social services agencies in Jamaica and in the Bahamas to identify the presence of stigmatizing attitudes and beliefs and layered stigma among clinical and social services staff. A total sample of 332 respondents provided data. Almost half of the male respondents and a slight majority of the female respondents reported that HIV and AIDS spreads due to immoral behavior (45 vs. 53%).
The vast majority of male and female respondents reported that homosexuality is immoral (70 vs. 79%) and that sex work is immoral (55 vs. 77%). Approximately one-third of the sample agreed that men who have sex with men (MSM) are the ones who spread HIV in the community (37 vs. 39%) and that prostitutes spread HIV into the community as well (37 vs. 32%). However, only a slight minority reported that HIV/AIDS is a punishment for bad behaviours (10 vs. 9%). Overall, the most negative judgments were for MSM followed by sex workers and then PLWHA (Rogers et al., 2014 ). An earlier study published findings regarding negative attitudes toward various members of groups of PLWHA among university students in Jamaica. Findings revealed that less sympathy was expressed for HIV+ homosexual male, followed by HIV+ female sex workers, and then followed by heterosexual men and then heterosexual women (40 vs. 44, 67 vs. 81%, respectively) (Noman et al., 2006) .
Previous research examining HIV-related stigma toward PLWHA in Puerto Rico
A review of the published literature revealed a total of 21 studies that have focused on stigma toward PLWHA in Puerto Rico. Of these 21 studies, nine focused on attitudes toward PLWHA among health care professionals, including physicians and medical students. All nine of the studies were authored or co-authored by the same individual (Varas-Diaz et al., 2014; Nyblade et al., 2013; Varas-Diaz et al., 2013; Varas-Diaz et al., 2012; Varas-Diaz and Neilands, 2009; Varas-Diaz and Rodriguez, 2007; Ruiz-Torres et al., 2007) .
All of these studies examined a variety of aspects of stigma including religion, the development of a tool for measuring HIV-related stigma and health care facility staff, intervention efficacy of SPACES program, gender, development and validation of a culturally appropriate HIV/AIDS stigma scale, stigma combinations using qualitative and quantitative evidence, absence of quantitative measures of stigma, and AIDS stigma manifestations. All of these studies basically reported the same findings that stigma is an obstacle for primary and secondary HIV prevention and exists among health care providers. Only one study presented any evidence of an anti-stigma intervention and it was reported to be effective in reducing stigmatizing attitudes among 2 nd year medical students . Of the remaining 12 studies, only two examined attitudes toward PLWHA among members of the general population.
Both of these studies (one focused on children and the other focused on impoverished women living in Puerto Rico) found high levels of stigmatizing and discriminatory attitudes (Norman et al., 2009; Gonzalez-Rivera and Bauermeister, 2007) . The remaining eight focused on a variety of issues related to stigma toward PLWHA among PLWHA, including men who have sex with men , HIV-positive youths and adolescents (Fortenberry et al., 2012; Martinez et al., 2012) . Also, knowledge of legal rights among PLWHA was also examined and revealed that most of the participants had experienced HIV discrimination (MalaviRivera et al., 2012) . Another study examined levels of felt stigma among a group of PLWHA.
Results revealed that an overwhelming majority (80%) showed some level of felt stigma and that differences emerged between men and women as well as among various socio-demographic groups including age, educational level, employment status, and marital status. These findings suggest the need to develop culturally sensitive intervention models to reduce the felt-stigma in PLWHA living in Puerto Rico (Jimenez, et al., 2012) . Another study examined socio-structural factors and HIV/AIDS stigma and experiences from Puerto Ricans living with HIV/AIDS accessing health services (RiveraDiaz et al., 2012) . Focus groups conducted with nine groups of PLWHA revealed the importance of addressing socio-structural factors when developing stigma-related interventions for PLWHA. Other studies focused on the Norman 77 development of stigma scales for measuring felt stigma as well as stigma among health professionals in training (Jiménez et al., 2010; Varas-Diaz, and Neilands 2009; . Lastly, one study examined AIDS-related stigma and social interaction among PLWHA (Varas-Diaz et al., 2005) . Findings from this study support the need for interventions to address AIDS stigma and its consequences.
Gaps in the current literature
Basically, the findings from these limited studies didn't shed a lot of light on what needs to be considered in order for anti-stigma interventions and programs to be effective. They provided a narrow view of stigma in Puerto Rico, primarily focusing on health care professionals. This may be due to the fact that the majority of the studies were authored or co-authored by the same individual and were based on the same data. This review reveals the need for more research based on stigma toward PLWHA from a variety of disciplines explaining the various types and components of HIVrelated stigma. Extensive complex analysis of negative attitudes toward PLWHA among persons who are outside the health care profession, since the majority of a PLWHA's social circle include persons who are not health care professionals is required to provide an expansive picture of the impact and consequences of stigma toward PLWHA, as experienced by PLWHA. As such, only two studies were identified that examined negative attitudes toward PLWHA who were not members of the health care profession.
Hypotheses to be tested by current analysis
Based on the review of the literature examining stigma toward PLWHA in Puerto Rico, the current study seeks to measure the differences in expressed sympathy towards members, various groups of PLWHA and to identify the factors associated with expressed sympathy. The following hypotheses will drive the analyses: H1: Expressed sympathy will be higher for normative contracted cases of PLWHA when compared to expressed sympathy toward drug-using PLWHA. H2: Expressed sympathy will be higher for normative contracted cases of PLWHA when compared to expressed sympathy toward non-normative contacted cases of PLWHA. H3: There will be no difference between expressed sympathy toward drug-using PLWHA and non-normative contracted cases of PLWHA. H4: Factors predicting expressed sympathy will vary according to the target group to which the PLWHA is associated.
METHODOLOGY Data collection
Data for these analyses were taken from Proyecto Muchas, an HIVrisk-reduction project funded to target only women living in public housing in Ponce, Puerto Rico. For the project, we developed a 219-item questionnaire that explored knowledge on HIV/AIDS education and prevention. Instruments from other Caribbean studies and from the Centers for Disease Control and Prevention (CDCP) were used to facilitate the development and inclusion of standard questions that have been found to deliver reliable and valid measures of HIV-related attitudes and behaviours across various samples (CDC, 1992; Ministry of Health, 2004) . Our survey instrument was reviewed and approved by the Institutional Review Board, Ponce School of Medicine and included items addressing knowledge of transmission; knowledge of risks associated with specific sexual behaviours; attitudes towards persons living with HIV/AIDS; HIV-testing behaviours; sexual history; attitudes towards condoms and safer sex; sexual behaviours by steady and nonsteady sex partners; drug and alcohol use.
A non-probability sample was employed for the study; all eligible women were invited to participate. Eligibility criteria were that the potential participant be female and that she lived in the public housing development. Public housing developments in Puerto Rico are a subsidized system of housing units, mostly consisting of housing projects which are provided for low-income families in Puerto Rico (Wikipedia, 2015) . A total of 1138 women signed a written informed consent form and the survey was administered by the principal investigator and the research assistants. Data were gathered from 1138 women between April and August 2006 in 23 various public housing developments across the city of Ponce. There was no age criterion for participation in this formative phase of the research. For those women under the age of legal consent in Puerto Rico, which is 21 years of age, all participants signed a written informed consent and were all sexually experienced, and some were married and/or pregnant. The IRB approved this strategy for dealing with these women under the age of 21 years.
Variables
A number of variables were used in these analyses. Some variables were recorded to facilitate the logistic regression analyses. The following operationalizations were used:
Sympathy
Target groups were combined and dichotomized into the following categories: normative cases of HIV/AIDS (included heterosexual men and women) and non-normative sexually contracted cases of HIV/AIDS (included homosexual men, female sex workers) and drug using PLWHA (male and female drug users). Normative behaviours are behaviours that are considered acceptable or proper by a social group (The Free Dictionary, 2011). Nonnormative behaviours are considered varying from the standard and not based on a norm (The Free Dictionary, 2011). Expressed sympathy towards children was excluded from the analysis since over 90% expressed complete sympathy towards members of this target group. A new variable was created for each of the target groups listed above, summing all of the sympathy scores, ranging from 0 to 2. Scores were recorded into two groups: complete sympathy (1) and no expressed sympathy (1). Those who reported some level of sympathy for one of the target group members living with HIV/AIDS were deleted from the analysis.
HIV awareness
Women were asked whether they knew someone who was infected with HIV or who had died from AIDS. Four response categories were used: (1) yes, a family member or friend; (2) yes, but not a family member or friend; (3) no; and (4) do not know. A new variable was created by trichotomizing the responses: "yes, family member or friend" (1); "yes, not a family member nor friend" (2) and, "no/do not know" (3).
HIV education
Women were asked whether they had attended a lecture, course or community forum about HIV/AIDS at any time in the 12 months before the survey. Those who reported attending such an activity were coded as "having received HIV/AIDS education" (1), while the remaining women were coded as "not having received HIV/AIDS education" (0).
Spirituality
Women were asked to report how spiritual they were, using a 5-point Likert scale, ranging from not at all spiritual to very spiritual. Responses were dichotomized into "very spiritual" (1) with the remaining responses being coded as "less than very spiritual" (0).
Religious service attendance
Women were asked how often they had attended religious services in the previous month. Responses ranged from never, once, 2 to 3 times a month, once a week, and more than once a week. Responses were trichotomized into the following categories: "never" (1); "less than once per week" (2); and, "attending once a week or more" (3).
Relationship status
Those who reported being married or involved in a common-law relationship were coded as "having a stable relationship" (1) compared to those who reported being single, divorced, widowed, and/or separated were coded as "having an unstable relationship (0).
Employment status
Women were asked to report whether they were working, either fulltime or part-time, or were unemployed. Those reporting working part-time or full-time was coded as "employed" (1), while the remaining women were coded as "unemployed" (0).
Age
Women were asked to report their age, in years, on their last birthday. A new variable was created by trichotomizing the reported ages. Those reporting being under the age of 25 years were coded as "youths" (1) while those who reported being between the ages of 25 and 49 were coded as "middle-aged adults" (2) and the remaining women aged 50 and older were coded as "older adults" (3) (WHO, 2000) .
Formal education
Women were asked what level of school they had completed. The responses were trichotomized into the following categories: Those who reported having completed less than high school were coded as "having less than a high school education" (1); those who reported having at least a high-school education were coded as "having a high-school education (2); with the remaining women reporting having post-high school education were coded as "having post high-school education" (3).
Data analysis
Logistic regression analyses were employed in order to understand the relationship among all the model variables with respect to the dependent variables of interest. This type of regression analysis is used for categorical outcomes of interest or dependent variables (Cohen and Cohen, 1983) . All model variables have been dichotomized or trichotomized to facilitate the logistic regression analyses. Figure 1 illustrates the conceptual model. The model chisquared test, which assesses the extent that the model independent variables are: as a whole; related to the log odds of the dependent variable for a given regression analysis and indicates whether the models in the logistic regression models are statistically significant.
RESULTS

Sample characteristics
A total of 832 female residents of public housing who selfreported a history of HIV testing and reported a negative test result, provided data for the current analyses. The majority of the respondents were between the ages of 25 and 49 years (68.1%), with the mean age being 36.28 years (S x = 11.56) and ranging from 16 to 76 years of age. A slight majority were in a stable relationship (51.8%). A slight majority reported having at least a high-school education (51.6%) with a very small percentage reporting post-high school education (2.6%). The vast majority of the respondents were unemployed (88%). A minority of the respondents reported being very spiritual (30.8%) with the vast majority of them reporting attending religious services in the previous month as less than once or week or never (75.5%). Almost half of the women reported attending an HIV lecture or forum in the previous year (48.9%) with the majority reporting knowing a family member or friend living with HIV/AIDS (62.8%).
Expressed sympathy
Sympathy levels varied depending on the target group to which the PLWHA was associated. Drug-using males received the lowest level of sympathy while children living with HIV received the highest level of sympathy, ranging from 62.6 to 90.2%. When sympathy was examined by gender of PLWHA, sympathy towards females living with HIV/AIDS, regardless of target group with which they were associated, was slightly higher than that expressed for male PLWHA (72.2 vs. 68.4%). Lastly, when PLWHA were combined by target group to which they were associated, sympathy expressed towards drug using PLWHA was lower than that expressed for normative (heterosexual contracted cases) (63.1 vs. 76.0%, X 2 (1) = 10.13, p = 0.001). The same trend was found when examining expressed sympathy towards drug-using PLWHA and non-normative (homosexual and sex workers contracted cases (63.1 vs. 72.9%, X 2 (1) = 9.32, p = 0.001). However, there was no difference between expressed sympathy towards non-normative and normative cases (76.0 vs. 72.9%, X 2 (1) = 1.787, p = 0.181).
Expressed sympathy by sample characteristics
Chi-squared analysis was used to examine the associations between expressed sympathy by target group and sample characteristics. With respect to drugusing PLWHA, only three of the eight independent variables were statistically significant. Women who had post-high school education were more likely than those less educated to express sympathy towards members of this target group (74.3 vs. 57.4 and 66.1%, respectively, X 2 (2) = 11.016, p = 0.004). Also, those women who reported being very spiritual were more likely to express sympathy than were those who reported being less spiritual (69.2 vs. 60.9%, X 2 (1) = 4.604, p = 0.035). Lastly, those women who reported knowing a family member or friend living with HIV/AIDS were more likely to express sympathy than those who reported knowing someone but not a family member or friend reported knowing no one (68.8 vs. 52.4 and 53.7%, respectively, X 2 (2) = 18.607, p < 0.001). There were no differences between the remaining independent variables and expressed sympathy towards drug-using PLWHA.
With respect to expressed sympathy towards nonnormative cases of PLWHA, four of the eight independent variables were at least marginally significant. Women who had post-high school education were more likely than those less educated to express sympathy towards members of this target group (88.8 vs. 68.5 and 73.0%, respectively, X 2 (2) = 9.95, p = 0.007). Also, those women who reported being very spiritual were more likely to express sympathy than were those who reported being less spiritual (77.9 vs. 71.4%, X 2 (1) = 3.563, p = 0.059). Lastly, those women who reported knowing a family member or friend living with HIV/AIDS were more likely to express sympathy than those who reported knowing someone but not a family member or friend or reported knowing no one (80.2 vs.60.9 and 58.7%, respectively, X 2 (2) = 34.715, p < 0.001).
Lastly, those women who reported working either full or part-time were more likely to express sympathy than the unemployed women (80.9 vs. 72.0%, X 2 (1) = 3.156, p = 0.076). There were no differences between the remaining independent variables and expressed sympathy towards non-normative PLWHA. With respect to expressed sympathy towards normative cases of PLWHA, four of the eight independent variables were at least marginally significant. Women who had post-high school education were more likely than those less educated to express sympathy towards members of this target group (84.7 vs. 72.6 and 77.4%, respectively, X 2 (2) = 5.152, p = 0.076). Also, those women who reported being very spiritual were more likely to express sympathy than those who reported being less spiritual (77.9 vs. 71.4%, X 2 (1) = 3.563, p = 0.059). Also, those women who reported knowing a family member or friend living with HIV/AIDS were more likely to express sympathy than those who reported knowing someone but not a family member or friend or reported knowing no one (82.3 vs. 63.4 and 67.3%, respectively, X 2 (2) = 26.987, p < 0.001). Lastly, those women who reported working either full or part-time were more likely to express sympathy than were unemployed women (82.3 vs. 64.4%, X 2 (1) = 4.310, p = 0.038). There were no differences between the remaining independent variables and expressed sympathy towards normative PLWHA.
Multivariate analyses
Tables 1 to 3 display the logistic regression results for the three target groups of PLWHA. For all the logistic regression models, only those variables that were at least marginally significant in the bivariate (chi-squared analyses) were included in the model. For the model depicted in Table 1 , in which complete sympathy expressed towards drug-using PLWHA is compared to no sympathy expressed, three of the four independent variables were statistically significant in the final adjusted model. Women who reported having a high school education, were less likely to express complete sympathy towards drug-using PLWHA than those with a post highschool education (Odds Ratio (OR) = 0.47, 95% Confidence Interval (CI) = (0.26 to 0.85). Women who reported being very spiritual were more likely to express complete sympathy when compared to those who reported being less than very spiritual (OR = 1.58, CI = 1.11 to 2.26). Lastly, women who report knowing a PLWHA who was a family member or friend were two times more likely to express complete sympathy towards drug-using PLWHA when compared to those women who reported not knowing any PLWHA (OR= 2.01, CI = 1.28 to 3.16).
For the model depicted in Table 2 , in which complete sympathy expressed towards non-normative cases of PLWHA is compared to no sympathy expressed, three of the four independent variables were statistically significant. Women who reported having a high school education and less than high school education were less Table 1 . Logistic regression analyses results for univariate, adjusted, and final adjusted models for sympathy towards drug-using PLWHA. normative PLWHA when compared to those women who reported not knowing any PLWHA (OR = 2.92, C I= 1.88 to 4.54). Women who reported being very spiritual were more likely to express complete sympathy when compared to those who reported being less than very spiritual (OR = 1.68, CI = 1.16 to 2.43). Also, women who reported being employed, compared to those who are unemployed, were more likely to express complete sympathy (OR = 1.64, CI = 0.96 to 2.83). Lastly, women who reported knowing a PLWHA who was a family member or friend were two times more likely to express complete sympathy towards normative PLWHA when compared to those women who reported not knowing any PLWHA (OR = 2.06, CI = 1.32 to 3.24).
Independent variable
Independent Variable
DISCUSSION
With respect to the hypotheses being tested, of the first three, only one hypothesis was supported. Women reported higher levels of sympathy towards normative sexually contracted cases of PLWHA when compared to drug-using PLWHA. This finding is consistent with the previous literature that has found that persons expressed more negative attitudes towards PLWHA who contract the disease by behaviours considered immoral or illegal, such as drug use (Batson et al., 2002; Hayes et al., 2002; Peltzer et al., 2004) . However, when normative cases of PLWHA were compared to non-normative cases of PLWHA, there was no significant difference in the level of sympathy expressed for members of these target groups. In addition, with respect to the third hypothesis, which hypothesized that there would be no difference in the level of sympathy expressed between those who engaged in non-normative behaviours (such as homosexual sex and commercial sex work) and drug use, respondents reported significantly higher levels of sympathy toward non-normative cases of PLWHA than they did towards drug-using PLWHA. These findings goes against all of the previous literature that revealed that persons expressed more negative feelings towards those who engage in immoral or illegal behavior, such as homosexual sex and commercial sex work (Parker and Aggleton, 2000; de Bruyn 1998; ICRW, 2002) . Previous research with members of the general population as well as those with health-care providers and students, were consistent in their findings of more negative attitudes towards homosexual sex and commercial sex work than those expressed towards normative sexually contracted cases or those that contracted it through blood transfusions and perinatal transmission. While these women did report more sympathy for children who are living with HIV/AIDS, they did not hold the same negative attitudes towards homosexual men or commercial sex work. One possible explanation for this may be due to the fact that the entire sample was women and previous literature has shown that men hold more negative attitudes towards homosexual males living with HIV/AIDS than heterosexual males living with HIV/AIDS (Norman et al., 2006) .
Another explanation could be that this is a very impoverished population and many of these women may know of women who engage in commercial sex or they may even engage in this behavior themselves (these data were not collected). As such, their expressed sympathy would be comparable to that expressed towards females living with HIV/AIDS who are not commercial workers. Previous research has revealed that people who identify with members of the target group hold more positive attitudes towards these members (Batson et al., 2002) . The surprising finding was that less sympathy was expressed towards drug-using PLWHA when compared to non-normative sexually contracted cases of HIV/AIDS. This may be due to the stigma that is attached to drug use in Puerto Rico. Puerto Rico is the only country in the Caribbean where injecting drug use is the number one mode of transmission among men and the second highest mode of transmission among women (PR Department of Health, 2015) . The stigma is high as such that women were just as likely to report being HIV positive than to report a history of illicit drug use (data not shown). Drug-use is under-reported among women who live in public housing (Colon et al., 2001) due to the stigma attached to the behavior.
Another interesting finding that emerged was the level of sympathy expressed towards female PLWHA as compared to male PLWHA. Previous research has found less favorable attitudes towards women, compared to men living with HIV/AIDS (de Bruyn, 1992) . However, our study did not support this finding. Our respondents showed significantly more sympathy towards female PLWHA than for male PLWHA. This may be due to the fact that our entire sample was female and may have felt more in common with female PLWHA than male PLWHA and as such, expressed more sympathy towards them. With respect to the fourth hypothesis, there were basically no differences among the independent factors associated with the various types of PLWHA. The only difference was the magnitude of the strength of the association between each independent variable and the dependent variable, which was complete sympathy expressed towards members of various target groups of PLWHA. Again, this finding is inconsistent with respect to previous research that has examined this same relationship (Norman et al., 2006) . However, the findings were consistent with previous literature that has examined factors associated with attitudes toward PLWHA, including knowing a PLWHA, and having a higher education, and being more spiritual (Lau and Tsui, ). While the current study has provided insight into layered stigma among PLWHA, it is important to note certain limitations of the study that may impact the validity of the findings. The sample was a non-random sample, consisting of persons who volunteered to participate in the study. Also, the findings are based on self-reported data, which may be subjected to recall bias. As such, the generalizability of these results to the female population of public housing in Puerto Rico may be limited.
Conclusion
The study findings indicate that if sympathy towards PLWHA is to be improved, targeted messages focusing on a specific sexual or drug using group may be needed. It has been reported that available research provides limited support for efforts that focus on changing stigmatizing attitudes through "empathy inducement" or other psychological interventions (Aggleton et al., 2003) . It is possible, however, that the message disseminated in these interventions have been general, as opposed to target group specific. As mentioned earlier, only one antistigma intervention study was found that was published . However, previous research, in which individual from target groups are part of theintervention in other geographic areas, has found a significant increase in empathy and positive attitudes towards the specific stigmatized group to which the included individual belonged (Rutledge and Abell, 2005) . These findings are encouraging and lend support to the claim that target-specific message and interventions are needed if one hopes to significantly change layered stigmatizing attitudes towards PLWHA, especially those who belong to socially marginalized groups. These results are pertinent to many HIV stigma interventions, but they are perhaps most obviously important for the setting in which the marginalized groups that embody the risk factors for the transmission of HIV are particularly stigmatized (Reidpath and Chan, 2005) . It is critical that comprehensive, multi-faceted interventions will need to have an understanding of not only the levels of sympathy by target group, but equally important, the variation in the layered stigma by target group as well. This type of comprehensive approach may be more effective than current efforts in promoting a positive social environment for those living with or affected by HIV. Stigma impacts beyond the individual infected with HIV, to affect all those associated with the diseases. It can also impact on society more generally by extending the epidemic and undermining whatever behavior and treatment interventions are already in place. Thus, the interventions need to be introduced to reduce stigma and encourage acceptance. There are different political and social forces that come to bear when considering interventions against stigma and there needs to be openness by leadership figures to such issues. Working to reduce or end stigma is also not a short-term undertaking. The popular notion that provision of information is sufficient to change stigma is clearly insufficient (Deacon et al., 2004) . The link of information to beliefs and behavior has been shown to be insufficient in changing sexual behaviours in relation to HIV (Skinner and Mfecame, 2012) .
There is a clear need for a more established research agenda for stigma related to HIV. An initial priority is the development of a greater understanding of the nature and practice of stigma against HIV-positive people. Stigma is a social phenomenon so that it needs to be understood at both individual and social levels. This work can lay the basis for campaigns and interventions against the practice of discrimination. This is a real and centrally important challenge for harnessing the HIV epidemic that needs to be taken seriously (Skinner and Mfecame, 2012) . These findings are important in that they make the field aware that characteristics of the population must be taken into account when assessing negative attitudes or sympathy towards PLWHA. While the majority of the previous research has found that people express more negative attitudes to behaviours they believe are immoral or illegal, this finding is not consistent across the board.
If interventions or programs are to be developed to increase positive attitudes towards PLWHA, then these assumed beliefs are not consistent across certain subpopulations of the population around the world. More indepth research is warranted to examine the underlying factors associated with holding negative attitudes towards PLWHA and not to just assume that all members of the population hold the same view of immoral or illegal behavior as it is related to HIV/AIDS. Only then can messages be targeted appropriately culturally and hopefully, be more effective in increasing positive attitudes towards PLWHA, irrespective of the target group to which they are associated.
